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(I) 



(57). Abstract 

Heterocyclic compounds represented by general formula (I) wherein benzirnidazole is attached as a substituent to s-triazine or 
pyrimidine, wherein X and Y represent each nitrogen, or one of X and Y represents nitrogen while the other represents C-R 3 (wherein R 3 
represents hydrogen, C,* alkyl, C^ alkoxy, C,^ alkylthio, carboxy(C,^ alkyl) or C^ alkoxycarbonyi(C,^ alkyl)); R, represents morpholino 
or pyrrolidinyi; and R 2 represents morpholino, thiomorpholino, pyrrolidinyi, aziridinyl, piperazirryl, azetidinyl, oxazolidinyl or 
perhydrooxazepinyl, provided that when R, and R 2 are both unsubstituted morpholino, then Y is C-R 3 wherein R 3 is C^ alkyl, C^ alkoxy, 
Ci^j alkylthio, carboxy(C,^ alkyl) orC^ alkoxycarbonyl(Ci^ alkyl). 
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m~?o fzf^is, r,, R z &^-?tL%mw&<D z EJi'&v j <Dm^u. y^c- 

RjT^O, Rj^CrC^^JK- C r C 8 7;i/34'>, c ,-c s 7;i^;p 



AE 




DM 




KZ 




AG 


T^4?T 


DZ 




LC 


-trv hyw«>r 


A L 




EE 




L I 




AM 




ES 




LK 




AT 


* hVT 


F I 




LR 




AU 


h?V7 


FR 


7 y is* 


LS 




AZ 




GA 




LT 




BA 




GB 




LU 


yi^-fciOOu*' 


B B 




GD 




LV 




BE 


^yU**— 


GE 




MA 




BF 


:/yua?-J- -77^ 


GH 




MC 




BG 


TVi^af M T 


GM 




MD 


j e;i' K»7> 


B J 


-<^-^ 


GN 




MG 


^ff^tfyw 


BR 




GR 




MK 


K-7SB--^7^^7 


BY 


*<7 A> — 


GW 








CA 




HR 




ML 




CF 




HU 




MN 


•'e-^yv 


CG 




I D 




MR 


*r— !;*- T 


CH 




I E 




MW 


^V'7^ 


C I 




I L 


^^a:y^ 


MX 




CM 


* > yi — ^ 


I N 


K 


MZ 




CN 




I S 




NE 


— yu 


CR 




I T 




NL 




cu 




J P 


n& 


NO 


y — yu9^~- 


CY 




KE 


tr-7 


NZ 




CZ 


f-i y = 


KG 




PL 




DE 


sfS-V — 9 


KP 




PT 


stfyu h#yu 


DK 


KR 


ttts 


RO 


yu — -v — 7" 



RU o->7 

SD 

SE 

SG S/i'tfjtf—yU 

SI ^ntTai^T 

SK s\uVT*r7 

SL '>=t^ • U:** 

SN -tr*;tfyw 

SZ sWi/y^ K 

TD ^-r— K 

TG h— 
TJ 

TM hy^>^**^ 

TR hyu= 

TT hUsfy K • h'<sf 

TZ 9><f~T 

UA 

UG ^V*" 
US 

UZ ^X^***^ 

VN 

YU 

za mr^y^^fn® 

ZW it^/^x. 



WO 00/43385 




PCT/JPOO/00348 



^wiz-tistf: (i) 

N 




Jj&c-r 3 (r 3 teTK^ic^s c,-c 6 t;1/^;w, c,-c 6 T;m^->, c- 
Kn^>c-c 6 c,-c 6 tju^jit i - 2 em^n-c^-c^i; 

T-g&£*lTV>Tfc 7v'Jy-^ ( C r -C 6 T tit 

7if ^->*~;U, y^^XSA-t H n xT=Mf- if hf ~ ;P (C,-C 6 

«SmcD^E;Uz}N U / CD«'-&^, Y^C-R 3 -eS 0 , R C ,- C 6 7)V*r)V , 




WO 00/43385 PCT/JPOO/00348 

2 

c.-c.T^n^i/, c,-c 6 7;i^;i^3\ c,-c, 7;i/^;ux 

«c 1 -c 6 7;un^^^;p^-;pc l -c 6 7;u^;i/Ta5§.] 

t«^*SnT^4. ESS CD ialfc£, if, @r 

t«o#**T?ilf^Sft, «Mc tit M * »J h U x ^ > * ^ $ > 
(TriethylenemelamineiTEM) ©7^~ n L T §§f§ $ titz. ^ 
^ $ XHexame thy lmel amine :HMM)^^ < e>nTVi§ [B. L. Johnson et al. 
Cancer, 4-2: 2 157-2 1 61 (1 978) 3 

m^m-O s - h U 7 £>„ HMM«gEKl&j>>HK:43V>T 

ftfi*?) ©te*»£LTJS*SnT^S(PCTHIR2tSiaiR 
W093/17009) o 
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^£ £ tie, ^>x-f 5^y-;K5D«jftUfc-ia:* (i) -e^ns^m 
&^<Dfem\zMm?zm^oMmtM*sii : \zm.m'r2>. 

rc,-C 6 j £l*|R£#fcl*ntf«*»[ 1 -6i§fT5S$I^t§. 

r75/c,-c,7;wj ttt; ±ib. rc,-c, 7)V*r)Vi x-femzn 

rtHD^yC,-C s 7Wj ±15 r C ,-C 6 7)V*)V\ 

rc,-c 6 t;i^;i^3-j _tts rc r c,7;v^j Tjmsns 



WO 00/43385 PCT/JPOO/00348 

4 

r^M^yC-CjTJWj -ttt, _his rc,-c 6 T)V*)Vi -vfem 

rc-C 6 T;Un=^^j £ bTte* h^v, x h^->, n-yn^ v, iso- 

rc-c 6 t;I/3^>-^;v^-^j ±ts rc,-c 5 T;i/n^r>>j t 
rc r c 6 7;^^y*;^n^c,-c 6 t;^;h t\$, ±re rc,-c 5 

• 2-(^>x^c ^ yy— nv)-^-=t)v^ y /-6-(2,3,6-h u ^^p^e 

^*'j;)-l,3,5-MJ7y> 

• 2-(^>X-T 5 3^/— Jl'-l— T ;l/)-4-(trans-2, 5-:/ ;< ^l/^;^ u y )- 
e-^E^^U /-1,3,5-h U 75?> 

• 2-(^>x-r ^ ^y— ;i/-i--f ;k)-4-(cis-2, s-^^^;!/^;^ U / )-6- 

• 2-(^>X-r ^ )V-\-<> f ;i/)-4-^E;i/*t U / -6-(2, 3, 5, 6-t- h ^ ^ ^ 

'j;)-i,3,5-hij7y> 

;i/^'J y-l 1 3,5-hU7y> 

• 2-(^>t;v ^ ^y— r ;i/)-4-[(s)-2-b k p^->y^;i/tf n u 

>-l — T ;H-6-^;P*U 7 -1,3,5-h U7y> 

• 2-(^>x-< ^ ^y— r;w-4, 6-> ? [(s)-2-t: HD^y^^^t 0 o 
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'Jy>-HM-U,5-bU7y> 

• 2-(^>x-r s jv-i-' t;w)-4-(4- ; e;w7Jn u y - )v tr 

• 2-(^>X^^/-;w-i-f ;iO-4-(2-* h^v*;w^~;i/tf n u 
l--f ;U)-6-^;PzN«J y-l, 3,5-h 'J 7-/> 

• 2-(2-7 = y y^;t/-5, 6-^y 3=-;i^;i^sf? u y)-4-(^>x< ^ 

l--fJH-6- ; E;^'jy-l ( 3 t 5-h ! J7y> 
-1,3,5-h U Tv> 

• 2-[2-(3-t^ y trjio^e;^ u y ]-4-(^>x-r ^ yv—ji-i-^ 

• 2- [2- (4- t ^ y ^e;v* u y]-4-(^>x-r sy*/- ;u-i— f ;w- 

6-^E;l^U y -1,3,5-h U7y> 

• 2-(2-7-fc >^i>^^;utfD u v :>-i— r ;u) -4- >X< 5 ^v/— ;u-i- 
-r )i)-s-=E)V*v y-1,3, 5-h u 7>?> 

• 2-(^>X< 5 ^y— r;i/)-4-(2, 5-* 37 y ^qE^afcU y )-6- ; e 

J^'J/-l,3,5-h'J7y> 

• 2-(^>X< S ^^-JH-fil/)-^;^ U y-6-(/1- t H o-l ,4-* 
=^"9"tflf >-4~f;W-l,3, 5-h iJ7y> 

• 2-(^>X-f mfV—)V-\-' ( )V)-i-=EJV^ U y-6-(/1— fc: H n-2-j*? 1 
)V-l,*--**rW ;W)-1,3, 5-h U7y> 

• 2-K>x-r ^ ^V-;i/-i— r jWM-^;^ u y-6-(i, 3-^-^+1-yj v> 

-3-<JW-l ) 3,5-hU7y> 

• 2-(^>x-f nu)-4-(2-^>>/-r A-^v-^^^t: □ u 

S^>-1— T ;U)-6- ; E;U^ U y-l, 3, 5-h 'J7y> 
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• 2-(^>x< ^ ;p)-4-(2-t: Fn^yw u y)-6- ; e;i/ 

*U y-l,3,5-h U 7y> 

• 2-(^>x<.^^y-;i'-i-'i' ;i/)-5-^^;w-4, 6-^ ;: E;i/*ij y t? u ^ v 
y 

• 2-(^>X-f ^^ % /-;1/-i-<;1/)-5-^5 1 ;1'^^--4,6-v ; e;I/7}nU y eu 

• 2- > x < ^ ^ y - ;u - 1 ;u ) -5-^7 ;u ^ ^ v y ^ -4, 6- >? ;i/ ^ u 
y tf u a s? > 

• 2-(^>X-f ^ ^l/-Jhl-f ;i/)-4-(trans-2, a-y^fJRW U y )- 

5-y ^u^rf-e-^i/^u y tf u s >>> 

• 2-(^>x-r $ r ;io-5-y h^~>-4, 6->^;i^ u y tru ^ 

• 2-(Tif^v>-i--r;i/)-4-(^>x-r ^yy— ;i/-i--r;v)-6- ; E;u^u y 

• 2- (2-7 ^ ; ^ Jh5, 6-y ^ f il/t A* U 7 ) -4- K > X-f 5 ^7- Jh 
l~f Jl) U J ¥ U ^ V > 

• 2-(^>x-r ^ ^/-;u-i—r ;u)-4- ; e;1/z}n u y-6-(2,3, 6-h u*^;^ 

• 2-(^>x-r ^ py—fr-i-i ;u)-4-(trans-2, ^;w^e;i/* u /)- 

• 2-(^>x-r 5. ^y-^-i—r ;io-4-(cis-2, s-v^^^^i^u y)-6- 

• 2-(^>X-f s ^v*-;w-i — f ;W)-4- i E;l'*U y-6-(2, 3, 5, B-T" h ^y ^ 
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• 2-(^>x-f r;u)-4-(2-^^;i/T> ? u v>-w ;io-6he 

• 2-(^>x-f r;u)-4-[(S)-2-h Kn^->^^;i/t?n u ^ 
>-i— r jh-b-^ji^u y tf u ^>>> 

• 2- > x-f ^ ^ --r ;u) -4, 6->* [ ( s ) -2- b F d * v y tf □ 

U v>-l— f ;H tf U 5y> 

• 2-(^ >x-r ^ ^v-jv-i-^ jD-i-u-^jv^ u y ^;w#x;utr 

>-i--fJW-6- ; Ej^ijytij>j;> 

• 2-(^>x-f r ;i/)-4-(2-^ h^v-^tf-^tf □ u > ? >- 

• 2-[2-(3-y a;yn tf;w ^e;u7}> u y ]-4-(^ >x< ^ 

• 2-[2-(4-T5 y y^lO^UafcU y]-4-(^>X-f ^ ^V — Jl-l~-f )V)- 

6-^e^3f> u y tfg ^ >?> 

• 2-(2-T-fe h + y^f^en U > ? >-l— r;U)-4-(^>X-r 5 

• 2-(^>x< ^ ^y-;v-i-r ;u)-4-(2, 5-y 37 y ^e;u* u y )-6-^ejv* 
u y . tr u 5 >> > 

• 2-(^>X-f 5^!/-;H-<W-4-€jI/*iJ y-6-(/1— fc. Fn-l,4-t 
^itif t!>-4->r;W tf'J $y> 

• 2-(^>x-r ;u)-4-(2-^>i/-r v^^utf n y 
v>-i— r ;u) -6-^*11 y tf u ^ s?> 

• 2-(^>x< ^ ^ % y-;u-i--r ;u)-4-^e;u* y y -6-(a°- t h* a-2-y 5P 

4-3-^+J-fe* tf >-4--<;p) fcfu ^ 
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ItftbTc MCF-7 k h?UK«flfifctt«'£JBt>fc. d ©SH h U 7 s 
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in vitro gmic£^T feW^T&^cfcgK §it hg^^^^'xO 
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M>&n&te BDF.as^^^; (6 mm. 25±2. ^z)\z^%m<Dit^m 

17 £ 1 % t Kn^^>yn fcf;u-b;un-x^iocD^©7K^Ti^^UTMP 
&^L, 14 BflIiLTLD 50 $tJ6fco £> IS , LD 50 \t 400~800mg/kg 

mm, gt^miz-D^xwiwrzo 

liitT^j, >sfmm, mm, m^m. x-ytjim, ~?H7 
uti^^m, ^uv^mmifi. x&mn&^<DmmtiL>TfcmHm (m 
mmmi'Xm^^mHmmmnmm^^ts), 3kmm&&mx%z> 0 zn<b 
omm<Dmm\zm¥m\zv?&i5ti2>ffi.]&m, m^m, mnm. mmm, m 
mitm, %<tm, mmm, ^^itm^zs^mm. mz.&$im. mm. x/v 

BmtLX 200~2,000mg £ 2 ~ 3 HHC^ttTig^-t- £ d £^T#3o 

mmm 1 ) 

2-(^>xw ;u-i— r ;i/)-4-^;p^ u y-6-(2, 3,6-h u ^^i/^e 
Jl/*U;)-l,3,5->U7y> (^-a-^ii) 
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(1) IftyJ^Jl/ 10. 0g(54mmol) CDTiz b (IOOidI) £r - 5X:\Z?%m 

h "Ji^Jl/JS > 4.7ml (49mmol)£ 10 o < OfiSTU £ £ tC 3ft U 
> 7.5g(54mmo,l)£*$>o < DITtfe. £ £>£j£?j££ jWI^^T? 1 ff£P B m#L 
fcO^gT 1 Bff B m^L7to Sift^iCTfc (500ml) £in7U flfffiLfc^il 
£olfcU ^i®7th>t^l, ^^-T^i, 155r~157t:<D 
2, 4-v^ p p-e-^^^ ij y -i, 3 , 5 - k ij T *? y kM^B <h IT 9. 7g (JR 
¥ : 69%) #fe 0 

(2) e n ^ 2,4- *j $ u u -6- ;u * u / -1,3, 5- h u t v > 

6. 0g(25mmol) © DMF mm (100ml) $-5t (C^Sl ^tK^^^J U ^ A 
5g(36mmol)£.U^>X-f 5 &V~-)V 3. 0g(35mmol) ZtiafiT 30 ^Kit^b 

fe^, Mfc^^T i5i$Kj*#i,£. sj&^^TMsoomo^inx., mmL 

tzmmZu-® b^>*cDTir h>-et5fe#b,^^-r^<h,il6^ 201t:~203'C 

© 2-(^>x-r 5 ¥v—)i>-\-i u n-&-=ejv^ u y-i, 3, 5- h u 

Ti?>^ilfei^^iLT 5.2g (JR^ : 64%) #£, 

(3) nzntz 2-(^>x< 5 ;i/)-4-^ □ n-e-t;^ u 

l,3,5-h'J7^> 320mg(l. Ommol) O DMF ^^(20ml)(C, ^tAU^A 
430mg(3. 2mmol) t 2, 3, 6- h U ^l/^E^/fr U > 170mg(l. 3mmol) £Sn AT 

h ^yy^-\zxmm-r^> ciic^oiie^ft^i^iiLT 360mg 

(IK* : 88%) mrzo 
: 147~150t: 

NMR(CDC1 3 )<5 : 1.1-1.5 <9H, m) , 2.7-3.0OH, m) , 3.4-3. 6(1H, m) , 3.7- 
■4..0(8H, m), 4.1-4.3(1H, m) , 4.4-4.7(2H, m) . 7. 3-7. 4 (2H, m) , 7.7-7.9QH, 
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m), 8. 3-8. 4(1H, m), 8.98C1H, s) 
MS m/z : 409 (M + ) 

• 2-(^>X-T ^ ^y-;i/-l-<;i')-4-(trans-2, 5-;x ;* ^l^^* U /)- 
6-^E;i/^U 7 -1,3,5- h U Utt>®)2) 

MA : 167~170t: 

NMR(CDC1 3 ) 5 : 1.2-1.4(6H, m), 2.8-3. 0(1H, m) , 3. 5-4. 0 (1 1H, m) , 
4.3-4.6UH, m), 4.7-4. 9 (1H, m) , 7. 3-7. 4 (2H, m) , 7. 8-7. 9 (1H, m), 
8.3-8.4UH, m), 8. 98 (1H, s) 
MS m/z : 395 (M + ) 

• 2-(^>X-Y 5 #V — )V-\-' r;W)-4-(cis-2, *^)\>=E)l* U J )-6- 
^e;u^u y-1,3, 5-h U Tv ? > (4fc;£#f3) 

: 173^178*0 

NMR(CDC1 3 ) <5 : 1.3K3H, d, J=6Hz), 1 . 39 (3H, d, J=6Hz), 3.5-3.7(2H, m), 
3.8-4. 3(1 1H, m), 4. 6-4.8 (1H, m) , 7. 3-7. 4 (2H, m) , 7. 8-7. 9 (1H, m), 
8.3-8. 4(1H, m), 8.98(1H, s) 
MS m/z : 395 (M + ) 

• 2-(^>x-r ^ yy- (j^)-a-^eji^ u /-6-(2, 3, 5,Vt- h ? 

;U^;i/^U y)-l,3, 5-hU7y> 4) 

: M&mM* 
m& : 154~ 156*0 

NMR(CDC1 3 ) 6 : 1.2-1.6U2H, m) , 2. 8-3. 0 (1H, m) , 3. 5-4. 0 (10H, m) , 
4. 6-4. 9 (1H, m), 7.3-7.4C2H, m) , 7.8-7. 9 (1H, m) , 8. 3-8. 4 (1H, m) , 
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8.980H, s) 
MS m/z : 413 (M + ) 

• 2- > x-r a ^ v - - 1 ->r ;u) -4- [ ( s ) -2- 1 h n ^ ^ ^ ;w tr □ u v 

>-HJH-6-WJy-l,3,5-h'J7y > 6 ) 

: $=££111 

as* : 108-1 lot: 

(CDCI3) <5:1. 8-2. 3 (4H, m) , 3. 6-4. 0 (12H, m), 4.4-4.6 0H, m) , 5. 0-5. 1 ClH, 
m), 7.3-7.5C2H, m), 7. 8-7. 9 <1H, m) , 8.4-8. 5 (1H, m) , 8. 97 (1H, s) 
MS i/z : 381 (M + ) 

• 2-(^>X-f ^ ;i/-l--f ;i/)-4-(4-^;l^«J J tl )V is 

>-i— u y-i,3,5-h >jjy> ut&ygD 

86* : 230~232r 

(CDC 1 3 ) 6 : 3. 2-3. 5 (8H, m) , 3. 6-4. 1 (1 6H, m) , 7. 3-7. 5 (2H, m) , 7. 7-7.9 (1H, 
m), 8.3-8. 5 (1H, m), 8. 97 (1H, s) 
MS m/z : 479 (M + ) 

• 2-(^>X< ;u-i— r;W). r 4-(2-^ h^^/*;U3j?-;nfn u 
i-<;p)-6-^e;w^u y-i,3,5-h ujy> uttrm 8 ) 

Sfej^C : 135~137t: 



(CDC 1 3 ) 5:2. 0-2. 5 (4H, m), 3. 6-4. 1(1 3H, b) . 4. 4-4. 8 (1H, m) , 7. 3-7. 5 (2H, 
m), 7.7-7. 9 (1H, m), 8. 3-8. 5 (1H, m) , 8. 9-9. 0 (1H, m) 
MS m/z : 409 (M + ) 

• 2-(2-7-fe h^->^^;nf □ u 2^ ^ — i — r ^)-4-(^>x-r a ^v— 

-f jU)-6-=E;U*U 7-1,3, 5-KU T> ? > ({£-£■#! 21) 
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: 83-85^ 

NMR(CDC1 3 ) <5 : 2.0-2.2C7H, m), 3.7-4.0(10H, m) , 4. 1-4.30H, m), 

4,4-4. 5 (1H, m), 4.6-4.7 (1H, m) , 7.3-7.4(2H, m) , 7.8-7.9 0H, m) , 
8.4-8. 5 (1H, m), 9. 0-9. 1 (1H, n) 
MS m/z : 423 (M + ) 

• 2-(^>x-f $yy-;H-f;i/)-4-(2,5-/^V5 1 t : &;v*uy)-6- ; E: 

J^'jy-l,3,54'J7y> (fkB-^22) 
M& : 182~184t: 

NMR(CDC1 3 ) 6 :2.0-2.1(lH, m) , 2.2-2.40H, m) , 3.0-3. 3 (2H, m) , 3.7- 
4.0C11H, m), 5.1-5.3 (1H, m) , 7. 3-7.4(2H, m) , 7.7-7.90H, m) , 8.4- 
8. 5(1H, m), 8.9-9.0OH, m) 
MS m/z : 395 (M + ) 

• 2-(^>x< ^ yv-jv-i— r ;i/)-4- ; &;i/^ u /-6-(a- t FD-i,4-t 
^■y-if tf >-4— r;w-i,3,5-h Ort^* 23) 

ill* : 200-20413 

NMR(CDC1 3 ) 6 : 2.0-2.2C2H, m) , 3.7-4.0O6H, m) , 7. 3-7.4 (2H, m) , 
7.8-7.9UH, m), 8.3-8. 5 (1H, m), 8. 9-9.0 (1H, m) 
MS m/z : 381 (M + ) 

• 2-(^>x< ^i/-;v-i—r ;u)-4-^;i^u y-e-u.s-^-tJ-i/u 

-3-^fJV)-l,3,5-h'J7y> 24) 
it* : 178-180T: 

NMR(CDC1 3 ) <5 : 3.7-3. 9U0H, m) , 4. 1-4.2 (2H, m) , 5. 1-5. 3(2H, brs), 
7.3-7. 4(2H, m), 7.8-7.9(lH, m) , 8. 3-8.5 (1H, brs), 8.9-9. 0(1H, brs) 
MS m/z : 353 (M + ) 

• 2-(^>x-< ^ £*v— f ;i/)-4-(2-^> v-r ^^-^v^^^tf a u 
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y>-l-<JW-6-t;WiJ7-l,3, 5-h'J7y> Ut£>® 25) 
: 132~135 < C 

NMR(CDC1 3 ) 6 . : 2.0-2.3(4H, m) . 3.7-4.0U0H, m) , 4.4-4. 5 (1H, m), 

4.6- 4.9C2H, m), 7.3-7.7(5H, m) , 7.7-7. 9 (1H, m) , 8.0-8. K2H, m), 
8.3-8. 7 (1H, b), 9.0-9. 1 (1H, m) 

MS m/z : 485 (M + ) 

• 2-(^>X< ^ T^)-4-(2-t Kn^y^Ejl/^ U J)-^>-=t)V 
*Uy-l,3,5-h'J7y> 26) 

Bkj& : 210~214"C 

NMR(CDC1 3 ) 6 : 3.7-3.902H, brs), 4. 0-4. 3 (2H, m) , 5.0-5. 2(1H, brs), 
7.2-7.4C2H, n), 7.7-7. 8(1H, a), 8.3-8.40H, ■), 8.96(1H, s) 
MS m/z : 383 (M + ) 

• 2-(ri£^>-i— f ;i/)-4-(^>x-r s r;u)-6- ; e;i/^u / 

-U,5-b'J7y> (fc-£#J30) 
: 155 — 1 61 =C 

NMR(CDC1 3 ) 6 : 2.42C2H, quint, J = 8Hz), 3. 7-4. 4 (12H, m) , 7. 3-7. 4 (2H, n) , 

7.7- 7.80H, m), 8. 4-8. 5 (1H, n) , 8.97C1H, s) 
MS m/z : 337 (M + ) 

2-(^>x-r ^ yv-)\>-\-' r ;u)-4-^;i^ u y-6-(2, 3, 6- h u 

(1) 2,4, 6-h U ^ n □ tf U = 30. 5g(167mmol)<D DMF (300ml) *- 
5ti:)^il, U 40gS.rX^>X-T ^ 17. 7g(150mmol) 

500ml S'ttl*., «ftabfcSfa«rP5lLfc. »fcttfcfi*S**>'U 
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T 12. 8g (iR* : 32%) 

(2) »&nfe 2-(^>X< ^ ^7-^-1-^ JV) -4, o □ If ij 5 v > 

2.08g (7. 85mmol)0 DMF iS*(30nl)£- 5tl:ftib, *H*ltttt*U»>A 
3. 0g(22mmol) fttf U > 0. 68g(7. 85mmol) £ Jn*.T 30 #|«»# Ufc. 

i7D7h^77^-l:TiS1-^i, Iftjft 178^- 181*Oco 2-(^>X-f a 
^y-Jhl-'f ;i/)-4-^7 d 0-6-^&;V* 'J / tf'J^v>^ 1.90g(lK35 : 
77%)#fc. 

(3) 2-(^>X-T ^^y-JH-'fW-HDn-fi-ij^'J y tTU 
318mg(1.0mmol) <D -tK (-4:1)^^ (20ml) \Z, y^mit^ h'J^A 

172mg(4. 3mmol) t 2, 3, 6- h U ^^)V^z)V^ U > 170mg(l. 3mmol) StJOtLT 

h -iCT^MT^ £ itiD, ^ IS ft; II £ Vt 

330mg (JRJjs : 81%) %tz* 

IIjA : 172— 175-C 

NMR(CDC1 3 )<5 : 1.2-1. 4(9H, m), 2.8-3.0UH, m) , 3. 6-3. 7(4H, i) , 3.8- 
3.9(4H, ■), 3.9-4.3UH, m) , 5.44UH, s) , 7.3-7.4(2H, m) , 7. 7-7. 9 (IK, 
m), 8. 3-8. 4 (1H, m) , 8. 96C1H, s) 
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MS m/z : 408 (M + ) 
Wi& : 174~176 < C 

NMR(CDClj) 6 : 1.44(3H, d, J = 6Hz) , 2.19 (1H, d, J=4Hz), 2.430H, d, 
J=6Hz), 2.5-2. 6 (1H, m) , 3.6-3.9C8H, m), 5.92C1H, s) , 7.3-7. 5 (2H, m) , 
7.8-7.90H, m), 8.4-8. 5 (1H, m) , 8.97UH, s) 
MS m/z : 336 (M + ) 

• 2-(^>x-r ^?v-)v-\-i jd-s-*^)i>^j--4, e-s^^^u ; try 
^ afc-£$& io) 

: 169~170t: 

(CDClj) 6 :2.23(3H, s) , 3. 7-4. 0(1 6H, m), 7. 3-7. 5 (2H, m) , 7.7-7.9UH, 
m), 8.3-8. 5 (1H, ■), 8.940H, s) 
MS m/z : 4 1 2 (M + ) 

> 11) 

MA ; 211-212^ 

(CDC1 3 ) (5 :2.15(3H, s) , 3.4-3.6C8H, m) , 3.8-3.9C8H, m) , 7. 3-7. 5 <2H, 
m), 7.7-7. 9 (1H, m), 8.3-8. 5 (1H, m) , 8.98C1H, s) 
MS m/z : 380 (M + ) 

• 2-(^>7T-r ^ ^y-;i^-i-<;u)-4, 6-v[(s)-2-t H n^->^fr;i/t? o 
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Sfej^C : lSO—mr 

(CDCI3) 5 : 1.8-2. 2 (8H, m) . 3.3-3.6UH, a), 3. 6-3. 9 (4H, a) , 4.0-4.3C2H, 
m), 4.3-4. 6 (2H, a), 5.06(1H, s), 7. 3-7. 5 (2H, m) , 7.76 0H, d, J=7Hz), 
8.40UH, d, J=7Hz), 8.84(1H, s) 
MS m/z : 394 (M + ) 

tt« : 

Wi& : 183- 184*0 

(CDCI3) 8:1. 24 (3H, t, J=7Hz), 3. 3-3.5 (8H, m), 3.56(2H, s) , 3. 8-3. 9 (8H, 
a), 4. 17(2H, q, J=7Hz), 7.3-7.4(2H, m) , 7. 8-7. 9 OH, m), 8. 4-8. 5 (1H, 
a), 8.99(1H, s) 
MS m/z : 452 (M + ) 

J fc?U S v> (fc-gr^ 14) 

■tjft : 278—282*0 

(CDC1 3 ) (5 :3.2-3.4(8H, a), 3.66(2H, s), 3.7-3.9(8H, a), 7. 3-7. 5 (2H, m), 
7.7-7.9UH, m), 8.3-8. 5(1H, m) , 8.67UH, s) 
MS m/z : 424 (M + ) 

• 2-(^>X< 5 ¥V— ;i/-l— f ;i/)-4-(trans-2, 3-S** ^t;!/* U /)- 

5-^^;u^^--6-^e;v^u / tf u 5 v> ut&w 15) 
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: 78—8013 

(CDC1 3 ) 6 : 1.20C3H, d, J=7Hz), 1.29C3H, d, J=7Hz), 2.22(3H, s), 
3. 4-3. 6 (1H, m), 3. 7-4. 1(1 2H, m) , 4.3-4. 5 (1H, m), 7. 3-7. 5(2H, m) , 
7.8-7.9(lH, m), 8. 3-8.5 (1H, 1), 8.93C1H, s) 
MS m/z : 440 (M + ) 

• 2-(^>x-r ^ r;i/)-5-^ 6-s?t;u* u y -tru ^ 

>>> (fc^tt 16) 
Sfi* : 158~159t: 

(CDCI3) <5 : 3. 65 (3H, s) , 3.7-3.8(8H, m) , 3.8-3.9C8H, m) , 7.3-7.5(2H, 
m), 7.7-7.9UH, m), 8.3-8. 5 (1H, m) , 8.89UH, s) 
MS m/z : 396 (M + ) 

U / tf U 5 27) 
Sfej& : 212 — 214«C 

NMR(CDCi 3 )<5 : 1.9-2.K2H, m), 3.4-4.0O3H, m), 4.76 0H, s), 5. 22 (1H, 
s), 7.2-7. 4(2fl, m), 7.8K1H, d, J = 6Hz), 8.42(1H, d, J=6Hz), 8. 98 (1H, 

MS m/z : 378 (M + ) 

• 2-(^>X-f S^y-JH-fW-^j^U y-6-(/1-t: H P-1,4-* 
^itiitf >-4— HWHU ^ v> 28) 

itS : 174~176t: 

NMR(CDC1 3 ) <5 : 2. 0-2. 1 (2H, m), 3.6-3.9 06H, m), 5.39(1H, s) , 7. 3-7. 4(2H, 
m), 7.8-7. 9(lfl, m), 8. 3-8.5 (1H, m) , 8.96C1H, s) 
MS m/z : 380 (M + ) 
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tf >-4 — r;P) tfU ^>*> 29) 
SB^C : 110-115^ 

NMR(CDC1 3 ) 5 : 1.2-1. 3 (3H, m) , 2.0-2. 2 (2H, m), 3. 0-3. 1 (1H, m), 3.6- 
4.K14H, m), 5.39C1H, s), 7.2-7.3C2H, m) , 7. 8-7. 9 (1H, m) , 8. 3-8.40H, 
m), 8.96C1H, s) 
MS m/z : 394 (M + ) 

2-[2-(3-t s/yn tf;io v / ]-4-(^ >x< ^ ^\/-;i/-i--r 

jWHHE^afcU M,3,5-h'J7y>MI ({t^ 17) 

2 -(^>x-r s ^y-;i/-i—f ;i/)-4-[2-(3-tert-:/ h^->*;i/^-;wT 
5 y y d tf ;w ) ;i/ * u / ]-6- ;w ^ u ;-i,3,5-h0 7*;> 

260mg(0.5mmol)£, 4N >i£?£ 2 ml ^ST 5 1 Pf^Jl^ L £:» 

X-t^£ 5ml Jn^, #t itS L fci^H £ a5l V JL — ^Jl 
"lOmlTife^b, mmik&mzm&l&mtVT 200mg (iR2p:95%) #fCo 

: 165-1 70«C 

(D 2 0) 6 : 1.4-1. 8 (6H, m), 2. 4-4. 8 (15H, m) , 7.2-7.4C2H, m) , 7. 5-7.6 (1H, 
m), 7.8-8.0(lH, m), 9. 07 (1H, s) 
MS m/z : 425 [M+l] + 

• 2-[2-(4-t ^ y > r ^;i/) ; t;u* u /]-4-(^>x-r ^ ^v-^-h^)- 

6-^*U 7-1,3, 5-h'J7y>ItS (^^^118) 
: aS^H. 
: 142-148'C 
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(D 2 0) 6 : 1.5-1. 8 (6H, m), 2.6-4. 5(1 7H, i) , 7.3-7. 7 (3H, m) , 7. 9-8. 1 (1H, 
m), 9.28 0H, s) 
MS m/z : 439 [M+l] + 

• 4-[2-(4-7 5 J -f^JV)^)^^ U / ]-2-(^>X< ^ ;i/-l-< ;u>- 

6-^e;i^u y tf u ^ ({b-^^j 19) 

g&j£ : 200-208'C 

(D 2 0) a.: 1.4-1. 9 (6H, m), 2. 6-4. 1(1 7H, m), 5.41 (1H, s), 7.4-7.6C2H, m) , 
7. 7-7. 8 <1H, m), 8.0-8. 1 (1H, m) , 9. 43 (1H, s) 
MS m/z : 438 [M+l] * 

• 2-(2-T ^ J *3-)V-$, '%-^^^-)V=E)V^ U /)-4-(^>X-T 5 — 

i— ( jD-G-^jvftv y-i, 3,5- b u 7->*>Mi (Yb-a-^ 20) 
: m&mMi 

ISfij^C :■ 173 — 175TC 

(D 2 0) <5 :1.15(6H, t, J=6Hz), 2.8-2.9(lH, m) , 3.0-3. 1 (1H, m), 3.3- 
3. 5 (1H, m), 3.5-3.70H, m) , 3. 9-4. 2 (3H, m), 7. 2-7.4(2H, m) , 7.4-7.6(lH, 
m), 7.8-8.0(lH, m), 9.02OH, s). 
MS m/z : 425 [M+l] + 

mm±<Dmmvjm& 
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m 3£ <d m. m 

1. -«5fc (I) 

N 

ll 




^^C-R 3 (R 3 teTK^HC^, C,-C, 7;W^;U, C,-C 6 T)Vn^r^ y C - 

#-;i/C,-c 6 t;u^;w) 

R.tt^^U/XttKDU^zjp (bKn^'>C,-C 6 7^;K C-C 6 

t;u^;1/T i ~ 2 ^m^nx^Tfe 

R 2 iiwj; (3-.4oc r c,7;^;v, 7Ktt*x«7 5 / c : -c 6 

c : -c 6 T )V*c)Vti )V$-)\>Jr*c ->X«^>^/< ^sf-^v-T® 
l^ni^TU^), 7y'Jy^ ( C x -C 6 7;V^;i/Tfi!&£ nx V>T 

a&o, r 3 ^c,-c 6 7;!^;k c,-c 6 t;1/3^ c r c 5 7;w^;w^^, 
tuitf* v-c ,-c s t;p^;I/X«c c 6 7;i/n ^rv^i^^^c ,-c 5 7^ 
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2. x, Y<D^-rnfr~jjtf&mm : ?-v&z>m$tmi&m<D4t: 



6. x, Yf)n^n^^mmTT~&zm$imimn<Dfc&® e 

8. x, Yau>-rn , fegffcjg j p, r,^mu/t, r 2 *«^^;w^3 

9. X, Yj&H>-rtt*>g*lgHK R^WJ/T*, R 2 ^^W1 
1 0. m$tm 1 - 9fE*t<£>4>£:< tt> 1 0©fc£*b*>£»fc*£tM«i. 
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